The outlook for Nigeria's hygienic and or healthy water is not very promising. According to studies by the Federal Government, UN and the International Joint Commission Organization that studies common bodies between any two nations and many sections of the World, particularly Africa, are experiencing a shortage of fresh water and the problem will only persist. The third water forum of United Nations found that currently 450 million people in 29 countries lack safe drinking water. In Nigeria, problem bound on which tiers of government are responsible for safe guarding the fresh water resources. Unless something is done by the authorities concerned the future shall be bleak. The Nigerian National Policy on distribution of safe drinking water is an integral part of the National Policy on Environmental Protection and the Federal Ministry of Water Resources. Since the mid-20th century, Katsna State of Nigeria has witnessed an increase in ground water pollution due to human interferences and Population hike. Katsina State Government should pursue measures to ensure sustainable access to safe drinking water in the State. This paper focuses on issues arising from this ground water degradation and mismanagement in Urban Katsina, and the way forward.
Introduction


In the year 2000, National Water Quality Inventory reported that agricultural nonpoint source pollution is the leading source of water quality impacts on surveyed streams [1] , rivers and lakes, the second largest source of impairments to wetlands, and a major contributor to contamination of surveyed estuaries and ground water [2] . Agricultural activities that cause non-point source pollution include poorly located or managed animal feeding operations; overgrazing; flowing too often or at the wrong time; and improper, excessive, or poorly timed application of pesticides, irrigation water, and fertilizer. Lee and Jones [3] , reported that the Californian Nitrate and DBCP (1,2-Dibromo-3-chloropropane) levels exceeding the State drinking water standards occur extensively in groundwater in the basins. Public and domestic supply wells have been closed because of DBCP, (ethylene
Study Area
Katsina metropolis (city) is situated between Latitudes 11°18′ N and 13°22′ N, and Longitudes 6°52′ E and 9°20′ E. It was built on a spur of land between Ginzo and Tilla streams which flows in a north-easterly direction, and is at a narrow neck of water shed between the Gada and Tagwai River Basin (Fig. 1) . Katsina is an ancient old City that was formerly a City State surrounded by City wall of 21 kilometers in diameter/length. Katsina is a local government Headquarter and the capital city of Katsina State. It is one of the 36 states that comprises the Federal Republic of Nigeria. The city is moderately populated with about 700,000 persons/settlers been recent estimated mainly as a result of natural increase and migration from other cities that were affected by insecurity in northern Nigeria. The climate is Tropical Continental type, classified according to Kopen's Climate Classification as AW, with long dry season and short wet season [6] .
Vegetation type is Sudan Savannah with short scattered trees and grasses. Most of the vegetation is affected by human activities such as deforestation for fuel wood and clearance of vegetation for residential purpose [6] .
The geology of the area governs the nature of river flowage. The project area lies within the Nigerian Basement Complex which is divided into Crystalline basement of migmatites and gneisses. The crystalline basement initially behaved as one tectonic unit, but later experienced two periods of syntectonic metamorphisms with deformations in two successive phases called the Intense Alpine types deformations. The deformations took place during the Pan African orogeny which were accompanied by metamorphism, granitization and feldspatisation. The first tectonics resulted in extensive migmatisation of the basement but was further differentiated during the second tectonics to produce homogenous gneiss and intrusive granites [5] .
The migmatites and gneiss represent the oldest rocks in the basement complex [7] . There are at least two generations of migmatitic gneiss of widely different ages within the study area. The migmatitic gneiss underlies mica schist, dipping south-east at between 270 and 430 with most outcrops observed in stream channels. The mica schists are generally fissile dark-grey to greenish grey in color and weather to a silvery to a light grey colored with red iron-oxide stains on its fissile surfaces [8] .
Methodology
Geological mapping/water sampling of the project area was performed simultaneously in September 2014, which marked the peak of dry season. The mapping involved locating wells, streams and rivers with the use of GPS (Global Positioning System) and studying outcrop if any along all the traverse made while collecting water samples. The wells were chosen randomly, ensuring fair distribution over the entire project area and the choice of a well depended on its distance from a previously chosen one. In a locality, at least one well was sampled per grid. The samples were collected in duplicate from both surface and well waters which were stored in plastic containers because plastic gives least contamination that could alter the water chemistry [9] .
The first container was a one-liter (1 litre) plastic container with which two drops of concentrated nitric acid (HNO 3 ) was added for cation determination. The essence of adding the acid is to homogenize and prevent adsorption of trace elements to the walls of the plastic containers. Acidification stops most bacterial growth, blocks oxidation reactions and precipitation of cations. The second container was a one-liter plastic container for anion determination. These containers were tightly corked and preserved in an ice-cooled container to keep the temperature below 20 °C and were eventually transferred to the laboratory for analysis within three days. After samples for laboratory analysis were taken, water sample were also taken out of the well for on-the-spot determination of some physical parameter such as color, odor, taste, temperature, pH, conductivity and turbidity.
Temperature, pH, conductivity and resistivity were measured using (WAGTECH) meters. The depth to water level was also measured using a tape and recorded. On return from field, the samples were transferred from the coolers and kept.
Results
Trace Elements
Trace elements are generally present in small concentration in natural water system. Their occurrence in groundwater and surface water is due to natural sources such as dissolution of naturally occurring minerals containing trace elements in the soil zone or the aquifer material or to human activities such as mining, fuel spill, smelting of ores, agricultural activity improper disposal of industrial wastes. Trace metals like iron (Fe), copper (Cu), zinc (Zn) are very important for the proper functioning of the biological system and their deficiency or excess in the human system can lead to a number of disorders. Other trace metals like lead (Pb) are not only biologically non-essential but toxic at low concentrations. (Table 1 ). All the water samples analyzed in Kura conform to WHO (2011) safe limit of 2 mg/L for copper, above which can cause gastrointestinal disorder. Cadmium, Arsenic, Manganese, Nickel, Chromium and Zinc were below detection limit of AAS in all the analyzed samples.
Major Anions
The major anions analyzed based on their use in water classification are bicarbonate ion ( ) was not detected in all the analyzed samples ( Table 2 ). The bicarbonate concentration in water of Kura is in conformity with the WHO and NSDWQ limits for bicarbonate of 1,000 mg/L. The distribution bicarbonate is shown in Table 2. 4.2.2 Chloride (Cl -) The chloride content of groundwater may be due to the presence of soluble chlorides from rocks, which contain clay minerals, connate water, intruded sea water or domestic sewage. Chloride concentrations in the surface water of the study area ranged between 11.70 mg/L to 16.80 mg/L with mean and median values of 14.6 mg/L and 14 mg/L respectively ( Table  2) . The groundwater had range between 9.9 mg/L to 79.2 mg/L with mean and median values of 27.06 mg/L and 15.22 mg/L respectively. It is the second most abundant of the principal anions. The concentrations of chloride in both surface and groundwater of the study area conform to the WHO and NSDWQ safe limit of 240 mg/L and 250 mg/L respectively. The distribution of chloride in Kura is shown in Table 2. 4. Table 2) . The values recorded for -) The range of values for nitrate in surface water in the study area is between 0.1 mg/L to 0.4 mg/L with mean and median of 0.443 mg/L and 0.59 mg/L respectively ( Table 2 ). The range for groundwater is between 0.3 mg/L to 13.8 mg/L with mean and median values of 2.78 mg/L and 0.9 mg/L respectively. The samples from both surface and groundwater in the study area conform to the WHO and NSDWQ recommended value of 50 mg/L. Groundwater showed the highest concentration of nitrate, but this may be as a result of its nearness to a grave yard which is just about 200 m away and in downs lope direction. Table 2 showed the distribution of nitrate concentrations in the study area [3] .
Discussion
Environmental Impact of Irrigation in Katsina City
As discussed earlier that most parts of the study area engaged in small scale commercial irrigation through water transfer from Tilla streams. This activity has created a full-time dry season profitable employment for farmers in this area. The people living in the area have the advantage to be employed all year round because the land is also farmed during the wet season. The streams provide water for domestic uses to the people of the area around Kofar Marusa which is consumed locally. These created jobs help to eliminate the rural urban migration in the study area.
Secondly, the Ginzo and Tilla streams also improved the condition of living to the people in the study area in term of irrigation water supply. For example, in Katsina city today local irrigators send their children to private schools, which may cause them N5,000-N10,000 termly which was unaffordable prior Salinity buildup in groundwater is a major environmental impact of large scale irrigation and urban Agriculture within the city (Fig. 2) . This is due to poor soil and water management practice. Good soil and water management practice with the provision of adequate surface and sub-surface drainage would help to stop or slow down the process. However, maintenance to repair and reshaped the unlined channels and the drainage system is ongoing in the area. This is essential in improving the water management in the area.
Recommendations
The dependent of people on surface and well waters is due to lack of potable pipe-borne water. In view of this; the government should embark on the provision of potable water for the people of Katsina city and its environ. If pipe-borne water is supplied to all nooks and crannies of the area, less emphasis would be placed on surface and well water which in most cases are shallow and close to gardens, farms, sewage from latrines and soak-aways. Reports by some inhabitants of the area of regular stomach pains may be associated with the concentration of lead above recommended drinking water in surface water of this area. Laws should be made to prevent people from encroaching into the irrigated farms for settlement.
